Presenter: Thoudam Satyendra(satyend@barc.ernet.in),ind-thoudam-S-abs2-og21-poster Assuming that supernova shocks accelerate Galactic cosmic rays and that the shock compression ratio is supernova remnant (SNR) age dependent, the source injection spectrum from an ensemble of SNRs is calculated by considering the SNRs age distribution in the galaxy. The calculated spectrum is used to obtain the cosmic-ray spectrum in the galaxy and the resulting diffuse gamma-ray spectrum is compared with the EGRET data. Some results on the observed cosmic-ray spectra are also discussed.
Introduction
Above 1 GeV, the diffuse Galactic ¡ -ray spectrum measured by the Energetic Gamma Ray Experiment Telescope (EGRET) exceeds significantly the spectrum calculated using the locally measured proton and electron spectra [2] . Explaining the excess requires a proton spectrum with index 2.4¢ 2.5 [1] which is much flatter than 2.75, the locally measured vaue. Many authors have given different views to explain the excess ( as is briefly mentioned in [8] ). In a recent paper [3] , it has been pointed out that there is no firm relationship between the radio spectral index and the age of the remnant. But, shock acceleration theory predicts a correlation between the spectral index and the shock velocity (which in turn relates with the SNR age) as [9] & 0 ( and ¦ is the SNR age in years.
SNR age distribution
Considering only the shell type SNRs whose ages are known as is given in Table 1 of [3] , a statistical analysis gives a relation between surface brightness 1 and age of SNRs as
The best fit line is shown in Fig.(1a) . This decrease of the brightness with SNR age is expected because of the decrease of the number of energetic particles, due to energy loss and escape from the SNR, and the increase of the SNR size with age. The ages of all the remaning shell type SNRs whose ages are not known but whose surface brightness are known (e.g as given in [4] 
where
. The fitted parameters for the two regions are given in Table 1 . It is found that the SNRs in Region I has a mean value of age 12000 yrs, much younger than those in Region II which has a mean value 27000 yrs. Age t (yrs)
Galactic radius R (kpc) . Both the plots are for 77 shell-type SNRs whose ages are given in [3] . The solid line is the best fit line.
Galactic cosmic-ray spectrum
Acceleration of cosmic rays in plane, steady shocks in which the cosmic rays do not influence the shock structure produces a power law spectrum of the form [5, 6] ¤ 
Multiplying this by the SNR age distribution function and integrating from
, the start and end of the Sedov phase respectively, the particle spectrum from an ensemble of SNRs is calculated as
For particles injected at 1 KeV into a shock with initial Mach number P ) D
, the particle energy spectrum resulting from equation (6) is used as the source term
, injected into the galaxy at the galactic plane, i.e.
b D
. Then, the cosmic ray electron spectrum in the galaxy is given by the solution of the following stationary, one dimensional convection-diffusion equation where is the differential number density at a distance b perpendicular to the galactic plane, is the diffusion coefficient, is the convection velocity and ¬ V ¬ i is the particle energy loss rate. The transport equation for protons is obtained by adding a catastrophic loss term
to the left-hand side of equation (7), where
is the catastrophic loss time scale and
is the energy loss rate due to pion production. Following the exact analytical procedure presented in [7] , the resulting cosmic-ray electron and proton spectra are used to calculate the diffuse ¡ -ray flux from the galactic disk. 
